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Work Order ID 54716 
December 16, 2009 3:29:17 PM 


Item ID: D3898-1 

Revision ID: 

Item Name: Floor Protector (206L) 

Start Date: 16/12/2009 Start Qty: 4.00 


Required Date: 18/12/2009 Req'd Qty: 400 


Reference: 


Approvals: 


Operation 
Description 


Sequence ID/ 
Work Center ID 


Process vu У ИДР 
Qc: | NA 


Accept 


p. 2рир Tooling: 
Date: ` SPC (Y/N): 


БЕРЕСІН 
Run Hours 


: Draw Nbr Revision Nbr 
„3898 Rev A 

100 : 

ШШШ 

HandThermo Memo 


Hand Finishing Thermoforming 


110 


III 


ermoform Memo 


Thermoforming Machine 


000 


0.00 


1-Сш Sheet to required Blank size 


0.00 


0.00 


1-Machine Set-Up 


2-Pre-heat Tool to required temp. 
3-Thermoform as per Dwg and Folio 4FTAOxxusing tool DT9501 


Dwg Rev: 


Folio Rev: 8 


Page | 


IIIIIIIIIIIIIIIIIIIIIIIIIIII бе ГП 


so ШЇЇ 
Cust Item ID: | ma 
Customer: _ | 
| кв Stare || 
Date: aes 
Sto 
Date: I 
Draw Draw Plan ` Accept Reject Reject Insp. 


Number Беу. Code Qty Qty Number Stamp 


— | 


Dart Aerospace Ltd r. 
WORK ORDER CHANGES 


Approval Approval 


Prod Mar QC Inspector 


DATE | STEP PROCEDURE CHANGE Chief Eng / 


Part No: PAR #: Fault Category: NCR: Yes No DQA: Date: 


Resolution: Disposition: QA: N/C Closed: Date: 
WORK ORDER NON-CONFORMANCE (NCR) 


Ба өтер ee | of NC Corrective Action: Section B 


ld ЕЗ E 
Chief Eng Chief Eng Date 


NOTE: Date & initial all entries 
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Work Order ID 54716 
December 16, 2009 3:29:17 PM _ 


ШІ page? 
Item ID: 03898-1 


кен ПШІЛІК setup ѕс [ЇЇ 
Revision ID: 
Item Name: Floor Protector (2061) ҮШ 


Start Date: 16/12/2009 Start Qty: 4.00 E ІШ WI Cust Item ID: | 
Required Date: 18/12/2009 Req'd Qty: 400 `” ІШІ Customer: 4 
Reference: 
жш GNE № ра Ran Sen [ШЇ 
Approvals: Process Plan: | | Date: ТҮН Tooling: Date: EP 
Q; ates SPOINY: ШЕ | NE LI 
Sequence ID/ | Operation - B DS бес Up/ Draw Draw Plan ` Accept ` Reject | Reject Insp. 
Work Center ID Description Run Hours Number Rev. Code Qty Qty Number Stamp 
120 QC2- Inspect parts off machine FAI/FAIB 0.00 Ф 
; | 
и _ N — об 
Quality Control Visuallly inspect part for proper formation and texture 
130 QC8- Inspect parts - second check 0.00 
ШИ > 
QC Memo 0.00 


Quality Control 


ermo Memo 0.00 


ШО | йе A 


Hand Finishing Thermoforming I-Trim to finished dimensions as per Dwg 


Dart Aerospace Ltd v 


WORK ORDER CHANGES EE 


Approval 
Chief Eng / 


Approval 


Prod Mar QC Inspector 


Part No: PAR #: Fault Category: NCR: Yes Мо ООА: Date: 
Resolution: Disposition: QA: N/C Closed: Date: 
NCR: WORK ORDER NON-CONFORMANCE (NCR) 


T" Corrective Action Section B RN 
Description of NC — - — - Verification | Approval | Approval 
DATE STEP Section A Initial Action Description Sign & Section C Chief Eng QC Inspector 
Chief Eng Chief Eng Date 


NOTE: Date & initial all entries 
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= А =, Eggs Ee, tise apne tenet. G spose eit 


Work Order ID 54716 ШІПШІ Page 


December 16, 2009 3:29:17 PM 


Item ID: D3898-1 Accept 


ЕТ see s< ІІ 
Revision ID: 
Item Name: Floor Protector (206L) Sp ШІ ШІ! 
Start Date: 16/12/2009 Start Qty: 4.00 ІІ ШІ Cust Item ID: d 
Kequired Date: 18/12/2009 Req'd Qty: 4.00 (ТЇЇ Customer: | 
Reference: 
KE ur ee v Run seare ІІ 
Approvals: Process Plan: IE Date: w Tooling: | Date: 
о. Dates SPC WIN: De КГ ЛО 
Sequence ID/ | Operation mE пи | ‘Set Up/ 0 Draw "Draw Plan | ` Accept Reject | Reject Insp. | 
Work Center ID Description Run Hours Number Rev. Code Qty Qty Number Stamp 
150 QC2- Inspect parts off machine FAI/FAIB 0.00 СЭ, 
ІШІ В Е BÓ iega J S 
Quality Control Complete FAI document PTO — 
160 ОС5- inspect part completeness to step on W/O 0.00 
ТІШІП 5 офа @ @ — 
Qc Memo 0.00 
Quality Control 


170 Identify as per dwg & Stock Location: 0.00 ae Va Ж (3) 


ШОШ 


Packaging Memo 0.00 


Packaging $5 9 fo 


Dart Aerospace Ltd 
М/О: WORK ORDER CHANGES 


Approval 
ЕЯ Ed © PROCEDURECHANGE =| | PFoewmowweE =| Qty | chiet Eng/ прен 
Prod Mgr nspector 


Part No: D 55352 - PAR 6 Fault Category: Thwm Ў: may NCR: (89 Мо ПОД: Date: о «2-/¢ 
с да С! (2) | 
Resolution: A Се eA Disposition: 2n ap Z vse аз rs QA: N/C Closed: Date: © 0% Іш 


NCR:SU-] (2 WORK ORDER NON-CONFORMANCE (NCR) 


Corrective Action Section B 
Description of NC 2 = Verification | Approval | Approval 
DATE STEP Section A Initial Action Description Sign & Section C Chief Eng QC Inspector 
Chief Eng Chief Eng Date 


ИМ THiKNESS т-ооСФ 
ім BZA МАРИ 0.090" 
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Work Order ID 54716 
December 1 6, 2009 3 :29:17 РМ 


D3898-1 


Item 1D: 

Revision ID: 

Item Name: Floor Protector (206L) 

Start Date: 16/12/2009 Start Qty: 4.00 


Required Face: 18/12/2009 Req'd Qty: 4.00 


Reference: 
Approvals: Process Plan: 
ОС: |. 
Sequence ID/ - Operation 
Work Center ID Description 


ШШ 
QC 


Quality Control 


Memo 


Date: 


Date: 


QC21- Final Inspection - Work Order Release 


Тт 
ИКИ Ж ШШ 


Ассері 


Tooling: 

SPC (Y/N): 
Set Up/ 
Run Hours 


0.00 


0.00 


Cust Item ID: 


Customer: 
— Date: 
Date: 
Draw Draw Plan 
Number Rev. Code 


Stop 


. 
X 


Run Start 


Stop 


Accept | Ве] ect 
Qty Qty 


Page 4 


ШД 


I 
III 


Reject | Insp. 
Number Stamp 


lo los fu Ку 


JME 
jo- 2795 


Dart Aerospace Ltd zi 
WORK ORDER CHANGES 


| Арртома! 
DATE | STEP PROCEDURE CHANGE Chief Eng / 


Part No: PAR #: Fault Category: _ ` NCR: Yes No DQA: Date: 
Resolution: Disposition: QA: М/С Closed: Date: 
WORK ORDER NON-CONFORMANCE (NCR) 


E Corrective Action Section B Joe 
Description of NC — : — - Verification | Approval | Approval 
DATE |STEP Section A Initial Action Description Sign & Section C Chief Eng QC Inspector 
| Chief Eng Chief Eng Date 


NOTE: Date & initial all entries 


HMFORMS Quality Assurancevapproved QA\NCRWO RevE 


Picklist Print 

December 16, 2009 3: 29: as EM 
Work Order ID: 54716 

D3898-1 


ШШШ 


Parent Item: 


Parent Item Name: Floor Protector (2061) 
Comments: 
Component Item ID/ | | Replacement | Mfg/ | Вт Primary | Last де 
Item Мате Item ID Purch Item Location Location 
MLEXS.118-90318-08 — | | Е 
ounan waana i 
Lexan Sheet 

Warehouse 

Location 


Main Warehouse 
MAT 


111588 


113127 


| Жебе 


ШШШ NE 


Unit of 


Page 1 


Start Date: 16/12/2009 
Start Qty: 4.00 


Required Date: 18/12/2009 
жеш d 4.00 


Qty on Remaining Qty Dates! Status 
Seq ID Measure Hand Qty To Pick Issued Issued 
о 100 —— sf == 25818330 424000 MEN 
Loc Oty Loc Code 
2818.33 — 
98.33 е, = HBS s СЕ Я s то fofi 
2720 erie 


Dart Aerospace Ltd , 
М/О: WORK ORDER CHANGES | 


Approval | Approval 
Chief Eng / ОСІ 
Prod Mgr nspector 


Part No: PAR #: Fault Category: NCR: Yes Мо ООА: Date: 
Resolution: Disposition: ОА: М/С Closed: Date: 
NCR: WORK ORDER NON-CONFORMANCE (NCR) 


SE Corrective Action Section B А 
Description of NC — - — - Verification | Approval | Approval 
DATE | STEP Section A Initial Action Description Sign & Section C Chief Eng | QC Inspector 
Chief Eng Chief Eng Date 
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DART AEROSPACE LTD WorkOrder:| 5/77/70 | 


FIRST ARTICLE INSPECTION CHECKLIST 


[x] First Article | ] Prototype 
THERMOFORMING SECTION 


Жа ЕЕ 
COTE ВМИ Te сыт ерте сурт 
Е OTT MANNI 5 ee 


Material imperfections such as bumps, cracks, voids, ме 
scratching 


TRIMMING SECTION 
Drawing 


Dimension 


Measured by: МЕРТ Ce 
Audited Бу: ЖЕУ 0 
Prototype Approval: [Dates] мА 


[Revisedjby | Approved | 
09.09.15 | New Issue KJ ФР | 4 | 
даа - U | 


т 
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Description: Floor Protector Part Number: D3898-1 | 
м | 
inspection Dwg: 03898 Rev: A oe sl Page 1 of 1 | 


NOTES: 

1) MATERIAL: LEXAN 90318 (PROTECT-A-GLAZE), 0.118 THICK, 112-CLEAR 
(MLEXS.118-90318-08) 

2) FINISH: NONE 

3) TOLERANCES: PER DART QSI 018 UNLESS OTHERWISE NOTED 

4) UNITS: INCHES UNLESS OTHERWISE NOTED 

5) BREAK SHARP EDGES: 0.005 TO 0.010 MAX 

6) IDENTIFICATION: IDENTIFY WITH DART P/N "03898-1" USING VIBRATING STYLUS 

7) WEIGHT: 5.0 Ibs 

8) TOOLING: THERMOFORM PER MOLD 079501 PER DART 051 022. TRIM PER MOLD 

9) MINIMUM THICKNESS: 0.050" EXCEPT AS SHOWN 


D3898-1 FLOOR PROTECTOR (2061) 


SHOP COPY 

RETURN TO 
ENGINEERING 
UNCONTROL J 
SUBJECT TO AMENDME 

WITHOUT NOTICE 


LED COPY 
NT 


ORD 


ELS 
DESCRIPTION 
DESIGN DART AEROSPACE LTD 


DRAWN HAWKESBURY, ONTARIO, CANADA 
CHECKED Д 

мес. АРРА. | 47 |03898 

[APPROVED | Ур“ | mt 


(7 
{ 
7 


DE APPR. | 
DATE COPYRIGHT © 2008 BY DART AEROSPACE LTD 
09.02.27 тюз: Ана CONPOENTIAL AND гз SUPPLIED ОМ THE EXPRESS C. 


DETAIL АС? 
SCALE 2X 


MIN THICKNESS 
0.080 
(SHADED REGION) 


TEXTURED SIDE 


DETAIL в 052 
SCALE 5X 
2PL 


MIN THICKNESS 
0.080 
(SHADED REGION) 


lo | 
резом | f | DART AEROSPACE LTD 
mm — NN AM 
CHECKED | 21. |DRAwNGwo. REV. A 
Гмғо Ари | 42 |03898 sist 208 2 
[APPROVED | Ир” | SCALE 
[ОЕ АРРК. | < {FLOOR PROTECTOR (206L) ws 


COPYRIGHT © 2009 BY DART AEROSPACE LTD 
DATE 99.02.27 тма состен белит ANQ CON PDT ANDES SUPPUED On тий PRESS Сир HATH 
02. нь PERIERE 
Рае 
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Chris Provencal 

From: David Shepherd [dshepherd@dartaero.com] 

Sent: February 11, 2010 12:39 PM 

To: ‘Daryl Leger 

Сс: ‘Mike Petsche'; cprovencal@dartaero.com; ‘Bill Beckett' 


Subject: RE: 206-407 Clear polycarbonate floor protectors. 
Daryl, 


| find this really frustrating. | don't totally buy what your selling. Seems to me we've been having these 
sorts of problems since we started thermoforming on almost every part we make. | thought we'd been 
drying our polycarbonate for a couple of years already ... didn't think we just started doing this. The 
206/407 floor protectors were tested this summer, so the material should have been dried out before we 
made the test articles. Why would we follow a different process for prototype parts than production parts, 
especially when we know that thickness is critical to my acceptance of the part??? 


| think a lot of the problems stem from the environmental variation. In the summer, its often 40 degrees 
with high humidity while in the winter, building temperature at the back door is probably down around 15 
degrees and the humidity is a lot lower. The floor protectors were tested in the summer and you're doing 
a production run in the winter. | also know you've rotated the machine since the summer, so this might be 
a factor. 


If drying out the material gives the most consistent results, then | suggest we overdry the test articles so 
that we get the minimum thickness possible when we test. Also suggest we try to pull all test parts on 
cool, non-humid days. 


Anyways ... enough ranting and raving. To me, the allowable thickness on the forward floor protectors is 
irrelevant to the rear floor protectors. The loads are based on weight and size of the part, so the loads 
are considerably higher on the rear floor protectors. What is relevant is the loads that were required and 
how much load we actually applied during the test. 


Per TR-D407-781-5, we were required to pull 20 Ib UP, 80 Ib FWD, 40 Ib SIDE, and 7.5 Ib REAR and we 
actually applied 35 Ib UP, 140 Ib FWD, 66 Ib SIDE, and 30 Ib REAR. Bearing/shear stress near the 
fasteners will be 1:1 dependant on thickness (as opposed to the middle of the part which is in bending). 
Therefore we have a minimum margin of 6596 based on the side loading. 


You are requesting a 20% reduction in thickness. Therefore, the parts are acceptable to me 


If you are seeing decreased thicknesses in other parts that puts them below the minimums on the 
drawings, | hope you are properly reporting this through the right channels and having the deviations 
approved by Engineering. Personally, | haven't seen anything. If the thicknesses are low on the aft 
facing seat pans, | can almost guarantee you that we will be re-testing since we don't have the same 
margins. This is expensive ... and | believe we have already re-tested once before for you for thickness 
problems. 


Chris, 

Please update the minimum thickness near the attachment points to be 0.065" (fuck it ... give him 0.060" 
to be safe) per Daryl's request on D3875-1, D3898-1 (there is no -2), and D3940-1. The design review 
should include a rationale similar to the one | have presented above, except that you can eliminate the 
ranting and raving. 


David 


From: Daryl Leger [mailto:dleger@dartaero.com] 


2010-03-04 
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í 
Sent: Tuesday, February 02, 2010 2:25 PM 
To: David Shepherd 
Cc: Mike Petsche; cprovencal@dartaero.com 
Subject: 206-407 Clear polycarbonate floor protectors. 


David 


As per our conversation last Friday, 
| would like to request that a minimum thickness requirement be changed on the drawings for the rear floor 
protectors, models 206 and 407. 


The reason is that now we are drying our polycarbonate prior to thermoforming. 

This drying, evaporates any moisture content in the sheet and eliminates air that can get trapped in the sheet 
while thermoforming. Trapped air in the sheet can cause unsightly blistering in the sheet and also causes the 
sheet to expand in thickness because of the air trapped in the sheet. (Remember the expanding polycarbonate 
rear-facing seats) 


We can now thermoform a more uniform part and in our opinion, a much better product because of the uniform 
material distribution and the clarity of the finished product. 

The only drawback is that we have difficulty in meeting thickness requirements in some areas. The original test 
parts were made prior to us understanding the necessity of sheet drying and the material thickness in those test 
parts, was not near as uniform.. 


The pilot and co-pilot ( D3874-1/2) floor protectors call for a minimum thickness of 0.050 at the area of the 
attachment points, which is not an issue. 

The rear floor protectors (D3875-1, D3898-2 and D3940-1) however call for a minimum thickness of 0.080 
at the area of the attachment points. A minimum thickness of 0.050" is called for over the main body for the rest 
of the rear floor protectors. This is where we are running into a problem. 


The recent floor protectors we vacuum formed, have a pretty constant thickness of 0.068” - 0.070” throughout the 
whole part including the attachment area. 


Is it possible to revise the drawings to decrease the thickness requirement of the rear floor protectors at the 
attachment area to 0.065” without having to re-test. 

Based on the argument that the forward protectors only have a thickness requirement of 0.050” at the attachment 
point, | hope this would be acceptable 


PS. This problem is not unique to this product, we are also seeing decreased thicknesses in the aft-facing seats, 
R44 floor protectors and expect to see it in all the other polycarbonate products we haven't made іп a while 


RSVP 


Daryl L. Leger 


Production Engineering Co-ordinator 


DART 


aerospace 
TEL: 613-632-5200 
FAX: 613-632-1426 


EMAIL: dleger@dartaero.com 
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